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SUBJECT: Wellington-Napoleon Watershed Structure C-21 Dam
(Mo. 10284) Phase I Inspection Report

This report presents the results of field inspection and
evaluation of the Wellington-Napoleon Watershed Structure C-21

Dam:

-

It was prepared under the National Program of Inspection of
- Non-Fe Jeral Dams,

This dam has been classified as unsafe, non-emergency by the
St. Louis District as a result of the application of the
following criteria:

1) Spillway will not pass 50 percent of the Probable
Maximum Flood.

2) Overtopping could result in dam failure.

3) Dam failure significantly increases the hazard to loss
of life downstream.
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam Wellington-Napoleon Watershed Structure C-21
State Located Missouri
County Located Lafayette County
Stream Tributary to Missouri River
Date of September 15, 1978
?&‘:pecti on

Wellington-Napoleon Watershed Structure C-21 was inspected by an
interdisciplinary team of engineers. i =
lag. The purpose of the inspection was to make an assessment of the
general condition of the dam with respect to safety, based upon avail-
able data and visual inspection, in order to determine if the dam poses
hazards to human life or property.

The guidelines used in the assessment were furnished by the Depart-
ment of the Army, Office of the Chief of Engineers and developed with
the help of several Federal and State agencies, professional engineering
organizations, and private engineers. Based on these guidelines, this
dam is classified as a small size dam with a high downstream
hazard potential. Failure would threaten 1ife and property. The
estimated damage zone extends one mile downstream of the dam. Within
the first one-half mile downstream of the dam are four to five houses,

a ﬂiﬁsouri«Pacific railroad crossing and a Highway 24 crossing.

Our inspection and evaluation indicates that the spiliways do not
meet the criteria set forth in the guidelines for a dam having the above
size and hazard potential. Because of the number of houses and the rail-
road and highway crossings within the first one-half mile downstream of
the dam the spillways should be capable of passing the probable maximum
flood without overtopping the dam and possibly causing failure of the
dam. The spillways will pass a 100-year flood (flood having a one
percent chance of being exceeded in any one year) without overtopping
the dam. The spillways will also pass 40% of the Probable Maximum
Flood without overtopping the dam. The Probable Maximum Flood (PMF) is
defined as the flood that may be expected from the most severe combination
of critical meteorologic and hydrologic conditions that are reasonably
possible in the region.

Seepage and stabii?\g analyses comparable to the requirements of the
“Recommended Guidelines for Safety Inspection of Dams" were not available,
which is considered a deficiency. These analyses should be obtained in
the future.

Other deficiencies visually observed by the inspection team were
several rather large rodent holes in the upstream slope, seepage out-
cropping in both left and right abutment/embankment groins approximately
eight feet above principal spillway outlet, and some erosion near the
outlet end of the emergency spiliway.

i
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Several items of preventive maintenance need to be initiated by the
owner. These are described in detail in the body of the report.

oz

Harold P. Hoskins, P.E.
Hoskins-Western-Sonderegger, Inc.
Lincoln, Nebraska
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SECTION 1 - PROJECT INFORMATION

1.1 GENERAL
a. Authority. The National Dam Inspection Act, Public Law 92-367,

authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a program of safety inspection of dams
throughout the United States. Pursuant to the above, the St.
Louis District, Corps of Engineers, District Engineer directed
that a safety inspection of Wellington-Napoleon Watershed
Structure C-21 be made.

Purpose of Inspection. The purpose of the inspection was to
make an assessment of the general condition of the dam with
respect to safety, based upon available data and visual in-
spection, in order to determine if the dam poses hazards to
human 1life or property.

Evaluation Criteria. Criteria used to evaluate the dam were
fumished by the Department of the Army, Office of the Chief
of Engineers, in "Recommended Guidelines for Safety Inspection
of Dams." These guidelines were developed with the help of
several Federal agencies and many State agencies, professional
engineering organizations, and private engineers.

1.2 DESCRIPTION OF PROJECT

a.

Description of Dam and Appurtenances.

(1) The Wellington-Napoleon Watershed Structure C-21 is a
rolled earth fill approximately 465 feet in length with
maximum height of 37 feet. The dam is constructed in
the Missouri River loess hills.

(2) The principal spillway is uncontrolled and consists of a
reinforced concrete (R/C) riser with a 24 inch diameter
R/C pipe conduit outlet.

(3) The emergency spillway is a vegetated channel cut into
loess soils on the left (west) abutment. It has a bottom
width of 70 feet and side slopes of 3H on 1V.

Location. The dam is located in the northwestern portion of
Lafayette County, Missouri, as shown on Plate 2. The dam is
shown on Plate 1 in the SE 1/4 of Section 19 and the SW 1/4
of Section 18, TS50ON, R28W. The lake formed by the dam is
shown on Plate 1 in the previously mentioned 1/4 sections as
well as the NW 1/4 of Section 29, T50N, R28W.
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c. Size Classification. Criteria for determining the size classi-
fication of dams and impoundments are presented in the guidelines
referenced in paragreph 1.lc above. Based cn these criteria,
this dam and impoundment is in the small size category.

d. Hazard Classification. Guidelines for determining hazard cleassi-
fication are presented in the same gquidelines as referenced in
paragraph ¢ above. Based on referenced guidelines, this dam is
in the High Hazard Classification. The estimated damage zore
extends one mile downstream of the dam. Within the first
one-half mile downstream of the dam are four to five houses,

a Missouri-Pacific railroad crossing and a Highway 24 crossing.

e. Ownership. The dam is owned by the Wellington-Napoleon ‘ater-
shed Subdistrict, 120 kest 19th Street, Higginsville, MO 64027.
Attention: Chester Temple, Chairman.

f. Purpose of Lam. The dam was constructed as a grade stabiliza-
tion, sediment detention and flocd water retarding structure.

g. Design and Construction History. The dam was consiructed in
1969. Tne design and plans tor construction were prepared by
the Soil Conservation Service (SCS), Columoia, Misscuri.
Portions cf these data are included witn this report as
Appendix C.

h. MNormal Operating Procadure. There are no operating facilities
for this dam. Tne iake level is controlled by rainfall, runoff,
evaporation and the capacity of the spiliway.

1.3 PERTINENT DATA

a. Drainage Area - 333 acres (0.32 sq. mi.)

b. Discharge at Damsite.

(1) A1l discharge at the damsite is througn an uncontrolled
reinforced concrete box drop inlet and reinforced concrete
Jipe principal spillway and a grassed =arth channej
ungatad emergency spillway.

(2) Estimatad maximum flood at damsite - unknown.

£

(3) The principal spillway capacity varies from 0 c.f.s. at
glevation 758.0 feet to 56 c.f.s. at the crast of the
emergency spiliway (760.5 feet].
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(4)

(5)

(6)

The principal spiliway capacity at maximum pool elevation
(763.6 feet) is 60 c.f.s. Maximum pool elevation is that
design value for freeboard pool level as furnished on

SCS as-built plans.

The emergency spillway capacity at maximum pool elevation
is 1,000 c.f.s.

The total spillway capacity at maximum pool elevation is
1,060 c.f.s.

Elevation (Feet Above M.S.L.).

(1)

(2)

(3)

(4)
(5)

Top of dam - 765.0 (SCS plans) - 764.7 (survey 15 September
1978). The settled top of dam as planned by SCS is 763.6.

Principal spillway crest - 758.0 (SCS plans) - 757.8
(survey 15 September 1978).

Emergency spillway crest - 760.5 (SCS plans) - 760.5
(survey 15 September 1978).

Streambed at center line of dam - 728%.

Maximum tailwater - unknown.

Reservoir. Length of maximum pool - 3800 feet t.

Storage (Acre-feet).

(1)
(2)
(3)

Top of dam - 297%.
196.

Emergency spillway crest

150.

Principal spillway crest

Reservoir Surface (Acres).

(1)
(2)
(3)

Dam.

(1)
(2)
(3)

Top of dam - 29%.
20.2.

Emergency spilliway crest

16.5.

Principal spillway crest

Type - Earth embankment.
Length - 465 feet ¥.

Height - 37 feet %,
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(4)
(5)

(6)
(7)

(8)

(9)

(10)
an

Top width - 14 feet.
Side Slopes.
(a) Downstream - 2.5H on 1V.

(b} Upstream - 2.5H on 1V with 20 foot berm at principal
spillway elevation.

Zoning - None shown on the plans.

Impervious Core - All embankment material reported to be
lean clay (CL) as shown in Appendix C.

Cutoff - Plans show a cutoff varying in depth from 4 to
10 feet with 12 foot bottom width and side
slopes of 1H on 1V.

Grout Curtain - None.

Drains - None.

Wave Protection - Vegetated berm.

h. Diversion and Regujation - fone.

1. Spillways.

(1)

(2)

Principal.

(a) Type - Standard SCS 2' x 6' x 10" R/C drop inlet and
a 24-inch R/C pressure pipe.

(b) Length of weir - 12 feet {2 x 6')

(c) Crest elevation - 758.0 feet M.S.L.
Emergency.

(a) Type - Standard SCS grassed earth channel.

(b) Control section - 70 foot bottom width, 3:1 side
slopes, 30 feet Tength.

(¢) Crest elevation - 760.5 feet M.S.L.
(d) Upstream channel - clear and well grassed (tall).

(e) Downstream - clear and well grassed (tall).

j. Regulating OQutlets - None.




2.1

2.2

2.3

2.4

SECTION 2 - ENGINEERING DATA

DESIGN

Data on the geologic investigation, hydraulic/hydrologic computa-
tions, construction plans, and the soil mechanics/soil engineering
report were supplied by the Scil Conservation Service, Columbia,
Missouri. This information is shown in Appendix C and Appendix D.

CONSTRUCTION

No construction data were readily available; however, it is reported
that the dam was constructed with SCS engineering supervision and
standard inspection and quality control procedures.

OPERATION

No information was available on the maximum loading on the dam.
Al1l spillways are uncontrolled.

EVALUATION

a. Availability. The engineering data shown in Appendix C was
readily available from the SCS, Columbia, Missouri.

b. Adequacy. The available data and reported information are
considered adequate to assess the design and stability of the
structure. Seepage and stability analyses comparable to the
requirements of the "Recommended Guidelines for Safety
Inspection of Dams” were not available which is considered
a deficiency. These seepage and stability analyses should
be performed for appropriate loading conditions (including
earthquake loads) and made a matter of record.

c. Validity. The available data and analyses conform with
accepted practice. Parameters for embankment strength were
based upon conservative values obtained from detailed testing
of similar (loess) materials used to construct similar embank-
ments in the same watershed.
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SECTION 3 ~ VISUAL INSPECTION

3.1 FINDINGS

a.

C.

d.

General. A visual inspection of Wellington-Napoleon Watershed
Structure C-21 was made on September 15, 1978. Engineers from
Hoskins~Western-Sonderegger, Inc., Lincoln, Nebraska making

the inspection were: Rey S. Decker, Geology and Soil Mechanics;
Garold Ulmer, Civil Engineer; Richard Walker and Gordon Jamison,
Hydrology. Results of the inspection are summarized below.
Photographs are shown in Appendix B.

Dam. Rough measurements of the profile along the crest of
the dam and emergency spillway and cross sections of the
embankment and spillway indicate that the structure was
constructed according to the plans shown in Appendix C.

The dam is covered with an excellent growth of adapted grasses
and legumes.

No cracks, slides or abnormal deformations were noted on the
embankment or abutments.

No significant erosion was noted on the upstream face of the
dam. However, several rather large rodent holes were observed
on the upstream slope.

Surface materials in the dam and abutments consist of lean
clays (CL).

A very wet area was noted in the west abutment/embankment groin
downstream from about { station 3+75. Seepage in this area was
outcropping at about elevation 750 which is some 8 feet above
the elevation of the principal spillway outlet conduit. Seep-
age was also noted in the right abutment groin at about the
same elevation as on the right abutment. Seepage in both
abutments seemed to be ponded in the heavy vegetative cover
and appeared to be clear.

Project Geology. See Appendix C for geology report.

Appurtenant Structures.

(1) Principal Spillway. The concrete in the spillway appears
to be in good condition. The lake level was 0.2 foot
below the spillway crest elevation at the time of the
inspection.

(2) Emergency Spillway. The emergency spillway is well
vegetated with brome grass and vetch. It looked very
good with no evidence of erosion in the bottom or side
slopes.




3.2

Some gully headcutting was noted at the outlet end of the
diversion along the west (left) side of the spillway.

d. Reservoir Area. No wave wash, excessive erosion or slides
were observed along the shoreline of the reservoir.

e. Downstream Channel. The channel downstream from the emergency
spillway i1s overgrown with trees and brush. However, spillway
discharges from this dam are collected in the reservoir just
downstream from this structure.

EVALUATION

None of the conditions observed indicate a need for immediate
remedial action. Additional studies would be required to
evaluate the affects of seepage on the stability of the structure.
Erosion at the outlet of the west spillway diversion could
encroach on the emergency spiliway if left uncontrolled. Trees

in the channel downstream from the emergency spiliway should not
affect the operation of the spillway. The discharges from this
dam are impounded by a downstream reservoir in which high water
levels will almost impinge upon the downstream toe of this
structure.




4.1

4.2

4.3

4.4

4.5

SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

The pool level is controlled by rainfall, runoff, evaporation and
capacity of the uncontrolled spillways.

MAINTENANCE OF DAM

The dam is reasonably well maintained. Action should be taken to
correct the minor deficiencies noted in Sections 3 and 7.2.

MAINTENANCE OF OPERATING FACILITIES
There are no operating facilities at this dam.
DESCRIPTION OF WARNING SYSTEM IN EFFECT

The inspection team is not aware of any existing warning system
for this dam.

EVALUATION
The dam and appurtenances appear to be well maintained with the

exception of some laxity in controlling erosion near the outlet
of the emergency spillway.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

EVALUATION OF FEATURES

a. Design Data. Detailed plans for the structure were furnished
by the SCS. Pertinent hydraulic and hydrologic data which
were taken from as~built plans furnished by the SCS are
tabulated in Sections 1, 1.3 and in Appendix D as hydrologic
computations. The supporting computations are attached.

b. Experience Data. The drainage area, reservoir water surface
areas, and elevation-storage data were taken from the SCS as-
built plans. The hydraulic computations for the spillway
discharge ratings were based on data taken from the as-buiit
plans. The hydraulic computations for the dam overtopping
rating were based on data collected during the field inspec-
tion in order to reflect settled conditions.

¢. Visual Observations.

(1) Principal and emergency spiliways are in good condition.

(2) The emergency spillway does not appear to have ever been
used.

(3) The emergency spillway and exit channel are in the left
hillside at the end of the dam. Spillway use should not
endanger the integrity of the dam.

d. Overtopping Potential. The spillways are too small to pass
50% of the probable maximum flood without overtopping. The
spillways will pass 40% of the PMF without overtopping. The
100-year (1 percent) peak outflow discharge is approximately
37% of spillway capacity. The results of the routing through
the reservoir are tabulated in regards to the following
conditions.

Peak Peak Freeboard Time
Inflow Qutflow Maximum Top of Dam Dam
Discharge Discharge Pool Min. Elev. Overtopping

Frequency c.f.s. c.f.s. Elevation 763.4 Hrs.

100-Year 690 360 762.0 +1.4 -

1/2 PMF 1630 1290 764.0 -0.6 1.0
PMF 3310 3200 765.3 -1.9 3.8

0.40 PMF 1290 970 763.4 0 -




According to the recommended guidelines from the Department of
the Army, Office of the Chief of Engineers, this dam is
classified as having a high hazard rating and a small size.
Therefore, the PMF is the test for the adequacy of the dam

and its spillways.

The St. Louis District, Corps of Engineers, in a letter dated
11 August, 1978 has estimated the damage zone as extending
one mile downstream from the dam. Within the damage zone

are four to five houses, one railroad crossing and one State
Highway crossing.
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6.1

SECTION 6 - STRUCTURAL STABILITY

EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observations. Minor maintenance features that could

affect the long time safety of the dam are discussed in
Section 3.2. Additional studies are required to evaluate
the affects of seepage in the downstream abutment groins
upon structural stability of the dam.

Hydraulic/Hydrologic analyses presented in Section 5 indicate
that the dam will be overtopped by the probable maximum flood.
Under those conditions, water would flow over the top of the
dam to a depth of 1.9 feet ¥ for about 3.8 hours.

Design and Construction Data. The engineering data, analyses,

and plans supplied by the SCS conform with accepted practice
and are considered adequate to assess the structural stability
of the dam.

There is no reason to question the adequacy of construction
supervision and quality control.

Onerating Records. There are no appurtenant structures that

require operational functions.

Post Construction Changes. The inspection party is not aware

of any post construction changes.

Seismic Stability. This dam is located in the Zone 1 seismic
probability classification area. An earthquake of this mag-

nitude is not expected to cause structural failure of this dam.

-11-
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7.1

7.2

SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

DAM ASSESSMENT

a.

Safety. The probabie maximum flood (PMF) will overtop the
dam, however, the spillways are adequate to pass the flood
resulting from 40% of the PMF without overtopping. Seepage
observed at the downstream toe could affect the long-time
stability of the structure. Rodent holes on the upstream
slope could lead to potential of failure if left uncontrolled.

Adequacy of Information. The information presented in this
report is considered adequate to assess the safety of the
structure. Seepage analysis were not found, which is a
deficiency that should be corrected in the future.

Urgency. There does not appear to be an immediate urgency
to accomplish the remedial measures discussed in Paragraph
7.2.

Necessity for Phase II. Phase II investigations are not
considered necessary for this dam.

Seismic Stability. An earthquake of the magnitude to be
expected in this area should not be hazardous to this structure.

REMEDIAL MEASURES

d.

Alternatives.

(1) The size of the present emergency spillway should be
enlarged or a supplemental spilliway constructed on the
right abutment to pass the probable maximum flood
without overtopping the dam.

(2) Additional analyses should be made to assess the affects
of seepage on the stability of the structure.

(3) The owner should engage the services of an engineer
experienced in the design of dams to design an adequate
spillway system and to evaluate the affects of seepage
on the structural stability of the dam.

0 & M Maintenance and Procedures.

(1) A program of regular inspection and maintenance should be
initiated. The program should include measures to repair
and contro] rodent holes and to control future tree growth
(none observed at this time) on the embankment and to
evaluate the progress and possible future affects of gully

erosion near the outlet of the present emergency spillway-
The grass on the embankment shoBld be r0ut;ge1y moged toy

enable early detection of rodent holes.

-12-




APPENDIX A
MAPS




WELLINGTON - NAPOLEON
SCALE IN FEET

200 1000 0O 2000 2000 WATERSHED
lT i % | J STRUCTURE C-2!

500 o 1000 VICINITY TOPOGRAPHY

SCALE IN METERS

RLATE |/




WELLINGTON = NAPOLEON :
WATERSHED o
_STRUCTURE C=-2! '

Z

e e eaa,

s}
| VICINITY MAP
: SCALE IN MILES ;

C o y - —

[~} [~} 100 200

TY

WELLINGTON - NAPOLEON
WATERSHED 7 4 HIGGINSVILLE
STRUCTURE C-2i

COUNTY

:Eﬂ
0

%ZEQODESSA | 70

| |3
I %, LAFAYETTE COUNTY Eé
. ’ COUNTY
‘ - JOHNSON
soact m mEs LOCATION MAP

. P o 4 -] pLA‘rE 2




APPENDIX B
PHOTOGRAPHS




PHOTS 3.
LIOKING ¢

e —<im
[ SRt o F IR R




sy
Ly I
v

v
d 'l‘

P

APPRIAIMATE

"

2

b
/

MO.

TREAM
M APPROXIMA

PHOTQ
T

SLoPz
-
it

WNS

N D0W
8 FRC

ER LINE

CeN




PHOTO NO. 3
CREST OF DAM
TAKEN FROM
RIGHT ABUTMENT

PHOTO NC. @
RODENT HOLE

- IN UPSTREAM SLOPE.

APPROX. STATION 3+00

PHOTO NO. 10
PRINCIPAL SPILLWAY
RISER




PHOTO NO. 11
LOOKING UPSTREAM
FROM CREST

PHOTO NQ. 12
LOOKING DOWNSTREAM
FROM CREST

PHOTO NO. 13
OUTLET END OF
PRINCIPAL SPILLWAY




PHOTO NO. 14
UPPER END OF SEEPAGE
SPOT AT STATION 0+50%
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APPENDIX C
PLANS AND REPORTS




et ey ewed oand N

L T

—

I
l
I

Note: Reproductions of plans and reports included in Appendix C
are the best possible from copy furnished by Soil Conservation
Service. Unreadable portions on the reproduced sheets are also
unreadable on sheets from which the copies were made.
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OPFTIONAL FOQARM NO. 10 2010-108
R . MAY 1982 EDITION
: 6834 GEN. REG. NO. 27

- UNITED STATES GOVERNMENT

Memorandum

TO : James M. Dale, State Conservation Engineer, DATE: Cctober 28, 1966
SCS, Columbia, Missouri 65201

FROM : Roland B. Phillips, Acting Head, Soil Mechanics)&iggratory,
SCS, Lincoln, Nebraska 63508 ;;EZEZJZ?

SUBJECT: ENG 22-5, Missouri WP-08, Wellington-Napoleon, Site No. C-21 (Lefayette Co.)

ATTACHMENTS

1. Form SCS-35S4, Soil Mechanics Laberatory Data, U4 sheets.

Form 8CS-127, Soil Permeability, 2 sheet.

Form SCS-128, Consclidation Test, 5 sheets.

Form SCS-128A, Log Time Consolidation, 3 sheets.

Form SCS-355A, Triaxial Shear Test, 1 sheet.

Form SCS-352, Ccmpacticn and Penetraticn Resistance, &4 sheets.
Form SCS-357, Summary - Siope Stebility Analysis, 2 sheets.
Investigational Plans and Profiles.

n

(23, B g VY]

REVIEW AND INTERPRETATION OF DATA

FOUNDATION MATERIALS

A. Classification: The site consists of Loess in the abutments that classes
as CL aend elluvium in the valley bottom that classes as CL and ML with
some deep sands. There is a CH at about a 30 It depth.

An area of organic silt as thick as 20 ft is noted from the channel
toward the left abutment.

B. Dry Unit Weight (Blow Count): Four undisturbed core samples were sub-
mitted. Three were from the surface ML and CL alluvium ard ranged in
dry unit weight from 1.37 g/cc to 1.56 g/cc with blow count from 2 to
5 blows per foot. One was from the deeper organic silts and ranged
from 1.07 g/cc to 1.08 g/cc but at 1L blows per foot.

All the blow counts ranged from 2 to 1l blows per foot in the alluvium,
from 9 to 20 blows per foot in the organic silt and from 13 to 20 blcws
below those silts.

C. Consolidation: Consolidation tests were made on the CL sample 6TW326
from a 10 ft to 11 £t depth and on the ML {organic silt) sample 67W32
from a 22 ft to 23 ft depth.

The CL was at an initial density of 1.47 g/cc and a consolidaticn potential
of abou* .025 ft/ft is indicated under the fill at floodplain level.




D.

- ' 2 -- James M. Dale -- 10/28/66

Roland B. Phillips
Subj: ENG 22-5, Missouri WP-08, Wellington-Napoleon, Site No. C-21

The ML was at a density of 1.18 g/cc and a consolidation potential of
about .020 ft/ft is indicated. The potential would be very high under
a high fill. The sample may have been slightly disturbed in sempling
so 1ts potentlal is actually assumed as .0l5 £t/£4. This indicates a
total foundation consolidation of 0.65 ft at € Station 4+30. A maximum
horizontal strain of .007 ££/f% is ccmputed with b = 200 £+, h = 36 ft,
and d = 32 ft for the 2 1/2:1 slopes ana 10 ft berm as propcsed.

Permeabllity: Rates were determired for the CL and the organic ML

during consclidation. They are K = .024 ft/day for CL end X = .0035 ft/day
for the ML. These rates were obtained by extrapolating values found

after consolidation to the in-place density of tle sampled materials.

Rates for the sands will be higher. The SP may correlate to the SP-3M
from sites No. B-2l and C-22 for which rates of K = 10.0 ft/day were
estimated.

Shear Strength: A consolidated, undrained triaxial shear test on the

CL sample, 67W326 (301-9), yielded shear parameters of ¢ = 18°, ¢ = 750
psf at a test density of 1.49 g/cc. This is considered to be a limiting
foundation strength.

A.

B.

EMBANKMENT MATERTIALS 7

Classification: Borrow sawples submitted all class as CL though surface
materials are more silty.

Compacted Dry Densities: Standard Proctor compaction tests, (AST™ D-633-a)
yielded maximum dry densities from 103.0 pef to 105.0 pef.

Permeability: No tests were made. BEased on classification, compacted
materials will have low permeability rates.

Shear Strength: Shear strength for the embankment CL materials is
correlated to like materials from sites B-21 and C-23 with ¢ = 10°,
¢ = 1150 psf for the most plastic and ¢ = 17°, ¢ = 925 psf for the
less plastic material.

Consolidation: No tests were made. Based on the classification of
materials residual settlement within the fill should not exceed 2 1/2%
of the fill height.

Camsl we
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Roland B. Phillips
Subj: ENG 22-5, Missouri WP-08, Wellington-Napoleon, Site No. C-21

SIOPE STABILITY ANALYSIS

Slopes stability was checked by a circular fallure method both for a 35.3
ft embaniment only and for 23 ft of foundation. The most critical case
vas found for failure through the foundaticn but a minimum upstream safety
factor of 1.67 was computed for the 2 1/2:1 slcpe under full drawdown
effects. This is a very rigorous analysis and the results indicate the

2 1/2:1 slopes are satisfactory.

SETTLEMENT STRAINS

Settlement strains should not cause high differentials if steep banks are
sloped to 3:1 or flatter and rno soft material is left under the fill.

CONCLUSIONS AND RECCMMEDATIONS

A. Cutoff: A shallow cutoff trench (3 ft - 6 ft) is recormended to inter-
cept the surface ML and any surface disturbances such as root holes and
animal burrows.

Backfill with CL placed at 95% of standard.

. B. Princinal Spillway: The pipe cradle can be set on relatively firm

silty CL without over excavation. The trench should have a wide bottom
and 3:1 side slopes or flatter.

— Backfill at high density near the pipe but feather out away from it to
fit the 95% of standard used in the fill.

Base pipe joints on & maximum horizontal strain of .007 ft/ft.

Use § = 25° for conduit loading computations.
C. Dralnage: Drainage 1s not needed for slope stability. It is not
’ recomended.
D. Embanikment Design: Provide a homogeneous fill of the available CL

borrow placed at 95% of standard density. Control moisture et two
percentage points below optimum to three above.

Use 2 1/2:1 slopes with the proposed 10 ft upstream berm at about
elevation 7580.

Provide overfill of 1.4 ft from ¢ Station 4+00 to 5+50 to ccmpensate for
residual settlement of 0.65 ft in the foundation and 0.75 £t within the fill.

ce:
James M. Dale (2) E. S. Alling
Gerald McElhiney D. S. McVicker




T T —-— - - —_—— [rors SOy
. S R S S I - S SR (PR SO QU R — — rﬁl - i ]
|
] e - — 4 A — S e O NN S
o5 e - —g—
IX 22 8y
T SEN RN ATA I s [T {Er (e 7l . ZBEPFIE IR 55 _m.% 31535 ohv e R Y IS0 S BT 1
corjrevd I - -
L¥t o
? /
2T 7 YA 7E - [T ETE Go7 ] TR |77 1w 1Y 5153 o a3 ek X
s ” e -5t
—" A% —
QarDb AT/ N ||
Y DUNN S . _. —1 B
T 27 ?Q O \LEVCNTENL ZNOAPI T EN T 1o .mum Tor o TUd 3| L-tof | #et
YACE] E 07 {w. £z i Y (N = i < 24 O R I T oheR BEET RS B
(S DR U, 4ot - Ly -
S . —t—I
R — [~
(a105 _aendas)
<<<<< 39gke 5 S B = T2 e IV B D 0 - 4 VL e T A RigY LTy oy 4 3| S6 2
- m\t B T 1 i S S Al ——
_— lll\.il‘i!ll‘_|ll'Ll.lltI|.|lx - . - N i
Lrs D=zt T —
s ghun - E I TW e B - cel 1 VAT A A B o+ i 3| #-i0f | tet
RS Rl __:w-_ A Yol oo {son oo d aas Loee | oc {onaf o | osco]coo foie]sont o | ons ) ioe 12=3 "oq =is UOR1OdRN-UAIFUTTIIN ny
AR RN B A R L~ 7, TR ERR K R R A R R AR R R R R T p I R
o fownamnf o gl A0SR0 (1A % Heare
P LU Tl e [ *::3 e LTINS 3 10 Jremts
I s.ﬂ% Paning Narny Soug Siwy 1420 0y W0 (HNOSSIH (LTI b
T e e IR 149108 550 10 1IN JNIRTA SY ISETAI0D OHPRIEISI 2215 WYY
92/ 180 TR o gert :
ANANIS SNODWOS 4, , o Y A I 152 e 4 [ : ..
azag_»uazmudgﬁﬁmﬁ%wﬁs s wrour 173 L TH T STk 7T L Esy LA wt ot ..,..,..




—_— - R S e S -~ e
| ) - B - - 1 O A O ; _— SRS SR SR
S [N SN NN S NN SR (U SN SR P T I N B e B e e o B e S S S SN S —
oosfL5l B 72 RIVE (AR X 4 NN CZiR L AV (7R 0 S B Ter 02+% 13 3| 2-%
— ———4
- ]
- \ . {(1-3-4225 335¢40 wo u.:o—;Qd
r{- 1o \ o/ | 07 ~{ | A A G AN BTV B Tur 142N KAIS U 3| Wb TRV
— }
TrY i £ aer 771 o0 —~J T 72 OF 821727 rw |10t Y (£33 ‘KAdg uiag 3] 1-wot | ORE
| _ |
7T ‘ TRAE ~aTig 3] TC
TIC|(E g N[ Z]tE 2774 AV 4 A A A A DR for onee € aTid 3| t-:WE| bt
(4:°s 2eveboo
KRR A O N RIAEATA: 74 PRZPIEF|CT T IS R oy T 31110t
cestsor) wAWN xv T -wm.\ - 22
FRCIET ITTX CF 0 &F z 7/ s A ANE U R .n.m: 3303 o T otk | I
P aviza 4 - St ‘
RN RYERUHDY I I I I R I I A T I Y T ey 120 "o Sls SR CITNUOIFUTT oA N9
au". o e vy b Lo o Qo Juan ] ] va) wal vis] ose | oy ose)oozs
: ‘ o ' S$in -om_M«u‘w: *1d3 A0 4tN3s 30 onne -—“"“
_.o._wqo_,_ RFINIT) sonys Ny B oy open 14N0SSIR [ RFIT] it vasent
AL Samsungviie RN OLIE 410 48 4T W SY O I wures 1S nvey
(TG LITNL) }
gy-61-L -
e A G "*©.e




d N |
- ~ Al ~ —— - — -t — R jv‘lA‘l g — e et B -
. 4 e — ] —1— ) [y S N UGN WU (NI N WS [N SN G SUNI SO SRS S SN I
SN SN N P S N (N B (P N S S N FESS NLS S N Y S O N S SO O SN N RS GG AR
— b ——f- ——— L';I!L —_—t —_—
—y
i 4
—1 — 4 —- — — e
-/ 7
rd T NI
AR
(%94 oor |SE (] IO GO/ -y 7z TNt qw ]| 59 ™= 1 0%+ 0%+ Aol Tt OOF
/]
.
¥ u} i e/ . | [ [P{E7 [0 7T e sor 0z+§ TE 3 9ov | gkE
I
22T Not 1T7WT+ (72 7%/ ] FIAC AV T T W L0 e g (234 TUd 3] o [<11
—
S DR A 44— -
a‘vmﬂmﬂ LI T 77 1 1¢ ATPIOTZ] 74 |95t r 02+¢ T4 3|« «f
— 1 —
EIeY 5 1) S 57 ] 18D 2T 7 {102 L 02+$ UM 3] E-v {3
LY 2 8 " ﬂ“ L AR AR A NIA AR T [ 23 M0} 8 | OR70] SO R e Ced | 200 | so0d ~:=.ﬂc 12°0 “ou A3s ﬂovﬁ&“éﬂ e ;w
on ___uw.___..a L vpoav s oo Lo fanf st val oef oea] ove | ova) ovielcnes
’ ]
s 2:.._.” avey sonvs ) .o“.m“m.w_o._ nedo ."“:-..__-_u.w..._ - .....-H LNH":
T Dawss " A IN138 109 1 VI INR2 SV QXSSTRN) NOUEIEISIO TS wevey
N0 deere SISAPRY AV T
99-¢1-
ADLANIS NOLLYANTSNOD TI0S "er
MALINOMHY 40 LNIRLEY4Id $ N W -SR wep .




- R I A . S O O {-—
! ] n
S . SRS O R N U N O S O Y ) N o —
SN S GHUD U SN S S SN N U 1SN S U N N S O O N R S
— B .J
4 —d _
] - - 77 “xw.\\f)\\\t.ﬂ Sﬁ#\ U
\\ ﬂ\v\ ory o %\sh\ APy
W s Q.\Ndﬁ\mwt\ Ldes Vi STy 94
) g 7/
YR FLoT7 AT W PR USET
y 72 s 10 07108 (77 ~{_| ZLEFISVGAZZ] 7o | 6 v | P 1 dvg 0045 asiiog | z-foT! of
ll‘r‘tir. 4
—
A ]
( B VR i Y
Pz 55 R | araiZites o[ [7A|wEleZEE 7 o | R T LT rosi | vtorf &6
— \\*\W\ﬁ“ﬂ\\& s 77 o e~ & Nh
. it = \N.\v.wxd osel
<7 ] FeTleseiy T, Rl ] o7 J/L ALY E A AR T 005~ 00+ "oLiog | 1-201 | &E
P T “JOR oY OSFTCATN-UDI T TT15A AL
* LY ol _hwl\- hivia e B ARAEELLREEELUE L ” Mo ove foszo]see Fos0g] So@ g0 | L000 ] 2000 v ¥ W
i o |anim (Ve R s [ el va) me] oae] o | 030 ) O otin
w o) . TG s H w0
! 1y .e.nor A Sanvs 3L “x.‘w LI "y e qunossin [ UM {avren
MR LA X138 100 39 IR 003834 SY OISSIMTY NUHABNSIO 125 Kive
T $ISITPNY eI
99-61-1 .
"%t

INAHIS NOLLYAYASNOD TIOS
MUALINOMOV 46 INJRINVIHT S 0 LB Rl *




Fy= $CS .28
e

ey
LABCRATGRY NGt cle o 22

MATERIALS

U.S. DEPARTMENT of AGRICULTURE!

TESTING REPORT]SOIL CONSERVATION SERVICE|

CONSOLIDATION TEST

!
i

PROJECT ans STATE

SAMPLE LOCAT.CN

LIt T < pR 0l Fn TR MISR A2 BTyl AED i
FIELD SAMPLE NO. DEPTH, , GEOLOGIC ORIGN |
it D=8 !
TYPE OF SAMALE TESTED AT APPROVED 8Y DATE
LMDICTYESED L L0l

TEST SPECIFICATIONS:
SaTaura¥ed a7 S7ar7.

CLASSIFICATION __ "L

Gs__.z_._éyf__ Ly 37 Pl /2
INITIAL DENSITY ¥4 i L7
ST

INITIAL VOID RATIO, &,
COMPRESSION INDEX, Cc _ 2. 2. %

o. 1.0 0 00
0.867 ‘
T "
— s
i !
| .
- T
| '
- _ .
- o g
© - ! - -
i / ! M < 9!
9 ! i
z N/ ——i————rioo) §
b4 R N DL T &
R S S U T A R T JU T U O
e et oo ! ‘ 15 o
3 7 T | " : ;{,d.._____ . . { z
> I : L ‘ RIS SRRy avy e\ V! ] 8l
1 ; T B ! ' | \ ! &
1 IR | 1 T T 1 -1 . -“'} &
060 - T RN T T Tty {
— ——— ——— |
| L ooy ¢ 1 i \ ; X {
| Y T ; T T % [y Sl S N 1 = l
\ T AT l J%. I ! -
T 1 7 ;
f ! R ! L el
] ; T IBEBASE: T [N
T T — ;
s ! Ll i___,.,.7L .
) ! + ol =3 :
L
. . YRy i H N
' L, b [w'!_l | | T
- | I RN R A L
58 PRSI 2 AL S R St
= R | R
25 . . A r
W= i) BERISY e L
8% ; LOEAE SN IS0 TR Y R 7
w s ) IR ISR i i
[rxe) X M S I
8‘” ! ! . : . i
°§ ] 1 Y EIRERD! ] T
¢ [ MR SRS : | !
¢ ' i L . 1 !
1 PRSI B i
[+ X} Qo2 a3} 04 Qs 1o 20 30 40 30 10 20 » 40 % KO
CONSOLIDATING PRESSURE 4 § £7
MARK / v e i
RE s é :ﬁ -~ Vz O'&.O/O /%) ;ec




B
—————tn .
4

o

SHYVINIM

Tzt —— -

RY MO
l 0ATE
1
!
i
1
f
!
!
il
|
i
i
I
)
U
!
[l

vt}
<

LABCRAT
TIME

CONSOLIDATION

N [y ~
P o (-] L »” -
% 2 gL o e L s o S o LR U0 o i .y . ot L L o i
4 IR s sl il Sl S D Iy ol e B Bl Rt
ﬁ —/. ettt ekl Bhistesteiinniinll (bt e B ~—— -_— - - e —————] e ——— e e =
3. JE— (—— I — pp—— po— p— o — o — — S— 15t )
a E— i s e Sl il sy husnl Sost—— D
| [ ———— ey R ol R bl bt s h—— | [COUrEo :
p-—— —— o oo R - - D R S e e S T L,
=1 > R R 3 S B o - R D B e I B
C o e e ——— - _—— — PO, e — S, ., ——— e ——— —_— —— —— ———— N -
— a —_ — —— - -
= 2 - N L7520
Z g |
a
«

-
b
-~

IR R SN > XOP S W

B e PN p——

<
GEOLOGIC ORIGIN

N e CJA Y e e el

(w) ONIQV3d vid

/.n.vlobwhd

UV VNI UG HUHIN I [ U — e e —

>y S

_—

- BN S . QL]

X A AN BV P

OEPTH

U. 8. DEPARTMENT of AGRICUI.’I‘L'I‘.EI

TESTING REPORT]SOIL CONSERVATION Sk

LN A o et
TESTED AT

[a

|
i
‘Tl

h OO LE0

. AL

4 I N SR SN SR
s 1 I % DR RO o L
4 g e e— - . _ . ACTOUUREY DR . - - ———
' Iy L e

7

D i Nl wisiaa; ety N NS gy [ A X AT

4 - N
] [ T . - . - - .

n..OQ.x.w\\\w J\ —P s A\.. .-;-\u- -
( N C mmana = W QY- P -( \.-‘-,Airt-l.mmwfll.n l.,‘lﬁvll»v .

—-- P AR N 2% e Sh——
COos L ONIYAY VI TVILING IS OV 9_ T77 N3WINALS 1S3t 30 mmuZw.Q_ 1 IViLING

MATERIALS

\os o=
FIELD SAMPLE NO.

TYPE OF SaMPLE

Form $58120A
PROJECT ara STATE

9ot




-

LABCRATIRY A3

LOG TIME

CONSOLID

Fam 308 1A0A

9-vé

(
|

LTION

4
po
- A

U. 8. DEPARTMENT of AGRICULTURE

ION SERVICE

T
A

SAMPLE LOCATION

sy

|

Rty A

AL A

GEOLCGIC QRIGIN

OATE

APPROVED BY

"

QEPTH

TESTED AT

MATERIALS

REPORT|SOIL CONSERYA

STING
PROJECT ana STATE

AT
P
rl

AN~

i A

FIELD SAMPLE NO.

A LD

TYPE OF SAMALE

2

e e T T )

L)

= 00599

§ 83

1L LS s LA

SHUVINIY

[ N —_ _ I VT . i N I I RN DA N
N —— e o e e Y VY N T T T TN
Jf (AU DUV DU I N SRS (SR U SR SO R IR N T VIS
e ey Bl ) et I
USSR R - R i S N SRR DR NN, DN PR S O SN s
s/ e e e e e e e e e e e — ] T
IiAmrglzooitEl | Tsr o e - — ] a
s e e - [ ey ] >
— | (GrLw) 2 el =% |t CVE= 2
g

OTEE ]

——

3 2 I V1V A 08 N )

GG e

N Z T R NN SN RS BENY DS SR { AR OTOR4 0
TIITTT S (s it (i A b SRS .

C N A s

» &
e —



ON

I » . , SHUVINIY

ODATE

bt . 235) INIL
o) (033)
[—

LAGIRATCHY N2
~
i

\T T
- L
SAMPLE LOCAT.ON
A - _" -~

|

|

f

'

)

!

{

|

|

|

i

i

i

|

|

t

|

}

¢

'

I

|

+

l,

(VLELNLILILE SLELIE S DU I LN R LIS RURLOVLE S ey A8 L

|

|

|

l

!

|

!

|

l

!

|

|

|

N

A
L

<y

N

S|

NS (DU N RN SRS S A S e I e B B

APPROVED 8Y

’

s

N
lsaouoslc ORIGIN
|
|
|
]
|
N
DX
LN
AY)
3 poul
— ‘
P Cb
RLERRR
~D
Ny
|
o
|
1
|
¥
|
|
1
|
|
]
i
]

NT of AGRICULTURE

= R -1 R I DERASEN SN XN CIS( 03
B DR R AR M
) éll/m N 0 e M T -~ - e

w
Lo

r //mﬁ et Rl K — —= —

B B— —— i, S - i) XN ExerTa WO 01 oY 4 0%

— 1!-%/ (RSN R I DA DR DR

(w) oNIGVIY VIQ

SIS N.DYy p e

A -t/

TESTED AT

L)

;S Y

U. 8. DEPARTM

U ikl 7
QEPTH
S~

— =i —|— 7| o=

=~

: el Rabiket Sl ¥ 8748 1910 £ ra S AN YO

OUET (T

TESTING REPORT|SOIL CONSERVATION SERVICE

[77] by 4 —— - - - OO0
> ! L ——— |- -- - e
o 1 e e - - - e -
s ile |, o | - :
A Bz s | e A R R N
c* - 1w Cf ~ D [ - . o .... T T
g e |F
a [~ ~

Porm 3C3
96

w OUCT ToNiav3y via WILING v o7 (v NIWIDIJS 1S31 4O SSINHIHL WVILINI

I

e ————— ¢ —— . - -
. . L. N




Fon SC5 127
963

LABORLIZRY AND

7324

MATERIALS
TESTING REPORT

U. S. DEPARTMENT of AGRICULTUREI
SOIL CONSERVATION SERVICE!

SOIL PERMEABILITY

PROJECT caa STATE
JES L TA/2 T -

-
VRO Zppr ~o2) AMISIAHR/

a Fr/ 7

l SAMPLE LOCATICN

4 +40

FIELD SAMPLE NO.

QEPTH

GEOLOGIC ORIGIN

4 /
30/-2 D=5
TYPE QF SAMPLE TESTED AT APPROVED BY ‘DATE
pane TR 2En LR 0L
cLassiFication C4
. SPECIFIC GRAVITY
LL37PI_L2
t #
TEST NQ P P - SR - S 4 Gs ()76 | 2 .45
INITIAL MOISTURE % | | | 65(% |
- / H
oRY DENSITY 335 | s 2o | s/ |,z | | ot % !
VOID RATIO o0.760/ lo1528 lo 1028 TEST SPECIFICATICNS B
2 I l ' Aolling Fead Peri Tesl om Thc
1 r ’ 4 - -~ - ~ )
PERMEASILITY COEF .., 10.92¢ lcooizlaoora | Comsolida Tion Sample
PERCOLATION COEF | } | |
P/ DURING TesT | l
08 } NI R AE : 1% "" "“.‘I ] | 1 ' Voo vy
TS AT T i SRS I i
IR ] ! IR 1 R ( [ B !
RESE « 1 T | RERES RS T 1
082 A S — : —
| R L 0 B Mt S e 3 ) .
[ 1 N DR I 1 1k ] H ] RN 4 1
015 S I R e I B M '
'L-‘ - -Hlé S BRER T U R
cied g PR NI S 00 1 0 S b b S S O T U S
et al RNy iyl i e
—- s SR f LA % X A S S A ' !
2 0.70 [~ 7 [l 7T : : ™ =1 : I .
(o] - '! ; : ] 14 —— L { l‘. j L T - I
= o [ S et o | i e S st ot T T i et
< ; ' : i — e f — ‘
g Ot s — .
o i T T T T T —
> LR S 7 ™ '
T - . ‘ ' i .
040 , NREE - L : —tms ' =
L.t i ; v [ 1 : | I .
T Tl 71 T Tt I R —
BB : ISR T R b e + l:—l
T RS ENE T — T
R AR i NN it ¢ ! i
IR ! ISR ! NEEES — .
] Voo ) RN j IR vt T
IR | N RN R RN N B ]
LN | T (DR B T . —
[N N IR o I —t IR AEENS. +
§ g 8 § 3 g8 2 3 3 2
PERMEABILITY COEF (k) <20,

REMARKS




P PV ™
WAV

&/ O

OATE

Stz

LABORATORY NO

SAMPLE LOCATION
€ R/

NOILVGI TOGNOD LN3JH3d

-~ - — ey —y—r— - -
I T T T AT R
SRR T ks
. : ' ‘ i S v ' v
e s R AR TR F e
TE e ‘i ST - ﬁ ?
T T T T

' i
I

!

1

A\
A\
\
N\

CONSOLIDATION TEST

! lwr
oS

|

t

IR

1L
[

|

1
b
IBUNERE
A
]
|
ey

i

1

4
h

URE

U VU S WY
B
T
ib) bend
| 1
J B!
=+
{
4
1
i
T
8l

2
Wt
4
'1
e
- i
\‘T
1
=
1=

TEST SPECIFICATIONS:

m

1

APPRCVED BY

PSS L9080 )
GEOLOGIC ORIGIN

ERVATION SERVICE

S
2.
4

-2/

40 %0

—

|

{

\
N7

1

1

]

l

i

|

i

1

20

T
1
4
=
T
1
l
!
—1
—
+
. SEIEY
' d
30
CONSOLIDATING PRESSURE

= —
.0

PARTMENT of AGRICUL
, 12

o
.

"
/S

2.0 =2

Ssaal ,{;,\/(jn/. +/

2
-

L.S. DL
IR Y4
OEPTH

TESTED AT

.

4

R, _id N BEEICY |5 T NS I = 1 i
S e e e 1
q3= v.‘rmw g.i.m 1= 8! _ H ‘lu,#.r L —+3+ -xru..ﬁ.um..
T o B
s P H R T 3 2
HT LR T T R 3
— xT;‘vv -3 —- Y»— . lﬁirLf . “
I

PORT|SOIL CON

-
-

13

»
Y

e E Tl =

20
FIELD SAMPLE NO

MATERIALS
STING |

e/

/

-
-

E

4

INITIAL VOID RATIO, &,
COMPRESSION INDEX, C¢

CLASSIFICATION
INITIAL DENSITY 24

TYPE OF SAWPLE
Gs

fow SO
PRQJECT aong STATE

64

T

—d— g1 s 99 e b d
g -]
ARARENNEES NERRRRENNN
)] Tu S
3 &
) o \9 s R AN <
: = 2 2 : 3 =
= ~ ~ -~ ° (*3) NOILVOINOSNOD &
() oy G10A 40 IN310134309

. . » — [ 4 ¢ . . . . . . ' . t ] [} ] e} v e




Lagorzioay wo L 7W 1325

LOG TIME
CONSOLIDATION

= ewrWT

Forn SCS 1280

944

lrU. S. DEPARTMENT of AGRICULTURE

MATERIALS |
TESTING REPORT{SOIL CON

PROJECT cna STATE

ERVATION SER\"ICEj

S

C-2/

Weetingron- Nepoleon

GEQLOGC JRIGIN

’

| DEPTH

FIELD SAMPLE NO

| 220'- 235
! TESTED ar

}
'

TYPE OF SaMPLS

SML~ Linca/A

UNDIS T 1@0msD

P e
SHHVYN3Y
,.rl- —= reme = e T me T SRS I TESDT T e L rleT e mtammmrTamTer =3 = —nme =z e e e E
5
(995) ML
m » » - -
z g § &3 g g s H
g LML LS UL B o N L U e e e AN R AR T
i8] - —— e b e —n - — e - . — ——— —_
0
3 — —P~g o e b
2
i
. -~ ﬁl
r ) - —_—
N ‘ —
N
3 e
2 >
X |8
3
:

() ONIQY3IY Vg

R B R R DU Rt B ~ | —--[--99te0

e [ 3sdoooz . |- G- g -

= DU FERES U TR e - T T/~ oSk
e B 28000 ¥ _ | | 1T pasvmen: S
e @ — -~ - ;‘AV TG v e — Awlllhw»

T oo

|7

w4 7 ONIQVIY VIQ WiLINI

N3WID2dS 1S3L 40 SS3

‘mm.&s:z.

w077

g



>
.

Foa SCY 1244

-4

e

TUJ |

LABORATIRY NO 6

ION

ik
T
A

I

LOG T
CONSOLIDA

)‘ SAMPLE LOCAT.CN

|TL'. S. DEPARTMENT of AGRICL’LTURET
SOIL CONSERVATION SERVICE]

MATERIALS
TESTING REPORT)

PROJECT ana STATE
w

1 SSOATT

vaToM-Mepvonrpan, C-21

GEQLQGIC QRIGIN

|99.0’~ 23.5°

| OEPTH

FIELD SAMPLE NO.

DATE

S

o

3

:

%
N
o
U
Ly
N
3

-

8 X

mS
o
L
~q

...r

L

é v

W

¢

r

SHYVINIY
{(99s) IWIL
" - »
W m m m W m m m m W w 3 n'v 3 3 o &8 w ~ -
AL L Y UL 1L L PULURLALT LU INCIR DOV N LN L INLIULE L I B L SLUL LAY (.00 R LG SLERRSS .00 e s Sy
- el —_ e o e e — RN S, e e
Q
>
-
X
m
>
Q
z
@
2
B ISRV I R [N PR BN IR IR PR R :%Hl) SN )

L7772 (0 SNIOV3Y VIQ IVILINI

u g7 N3IWID3dS L1S31 40 SSINXNIIKL VILINI




I o —————

T e ‘ Lagonatony wo D7 22E
! j
MATERIALS ,(’. S. DEPARTMENT of AGRICULTURE 5} T i
TESTING REPORT] SOIL CONSERVATION SERVICE SOIL PERMEABILITY i
PRUOJECT ana STATE SAMPLE LOCATION
Well insTon- MavocEan C-21-issoyrs
FIELD SAMPLE NO OEPTH 'IGEOLWC QRIGIN
R2.05 3.5
TYPE OF SamPLg TESTED AT APPROVED BY OATE
VDuoisruesen | SAL~ Linvcol i/
CLASSIFICATION
SPECIFIC GRAVITY
LL P
TEST NO bR 3 | & Gs (=)
INITIAL  MOISTURE % ] G5 (+)%
DRY DENSITY 3 3 G(Bulk)(+) %4
VOID RATIO 149200 101771 7 vyt | TEST SPECIFICATIONS
PERMEABILITY CCEF 0035 0027 1 po20 |
PERCOLATION COEF |
H/_ DURING eTEST
RN T I R 11 | 1 ——
: 1 1 i) T ".' R i ! t__1 ! N
; it — i) §‘-———-$——-U’ —_— - !11‘ e e
==t D 1 S o A Bt S A N S
i T K | Y } 1 RS i ‘ X L i .
o o T s s s et R |
\ 1 [ T 1t 1 (RN R !
M 1 1 T 7 v B ] 7 * :
EREE .1 e T ! R T N S o
A—— I ey e .'II.__L_-i_er‘a Sy By g I PR SR
= —i-ltHiK=0035 £/ ay it i am— =
2 7 YEREREE 1 i, - : b —
o l-!s i 0 SN T R i FENEE R : . IR : '
e S ] m—————iL L E = ——
g 3T L — b g —ror = - :
& ! ' L[F i i ' T et
v i Yl R { I i ‘ . ¢ b b HEREE
o WO —— 1T — T
o A RS S R IR SN NESAsT
> ! NS, i v R N N R YN
e s s e
-~ L) R R Vo1 : 1 =
1.0S Ie ) A L L [ERER % T RIS ;
! LU U S U 0 S U A 1L A S O YR !
i T AL NUNERRE NN R '
{ IR N ! C R 1 1 BB ol
T ’ | ? T ! U RN ISR REREE i
1. OG AR L li!\TL‘ : L T : 1 ilv'=:< .
- R S A SRS R T T 1
! T i T ) , IRBET | B B
MEREN 1 T T =
] INuR 4 RSN 1 o L1l O S N S U B 1 N
3 § 3 g 5 3 e 3 3 g
o
PERMEABILITY COEF (x} F PD
REMARKS




i asaasemeen
. "N

; c ’ T
Form SCS 3832 LABORATORY %G Lt DD /)

Rev 6-69
MATERIALS L. S DEPARTMENT of AGRICULTURE 7Y v — !
TESTING RE P()l\T} L CONSERVATION SERVICE TRIAXIAL SHEAR T EST‘

———4

PROUECT @gna STATE * SAMPLE LOCATION '
T I e B T T e R L RN _/£ /_,.{‘.’ o d e, i
FIELD SamPLE ANO. ogPTH GEQLLGIC DJRIGIN i
ol oo =) 5! .
TYPE CF SAMPLE TESTED AT ’ APPROVED 8Y DATE :
U'f','\"-—("'v"' PV -V} ~'</'"—/ - ’{;. ,,,..,.’/ A~ \

INDEX TEST DATA SPECIMEN DATA | TYPE OF |
USCS L4 L 7 e A HEIGHT .7 *. pIaMETER _/. =i TEST =
% FINER {mm): 0.002 /-~ . ¢c.005_Z % .| MATERIALS T;;T;D PASSED 2 &7 SIEVE | yy T

]
— - ;
0.074 (* 200)_2F_ METHOD OF PREPARATION 7o v o2 7 | oy ——-.
~ . RS —
Gs (241 _Z. L5 Gs(r#4) A R TR S A A o —
STANDARD: Y4 MAX. ocf; wo % | MOLDING MOISTURE ______ % co ™
MODIFIED: Yu MAX. pcfy wo % | MOLDED AT % OF Yq MAXiMUM | .
ORY DENSITY ! { MO!STURS CONTENT, % | TiME OFY MINGR ;35\.’!470:’?15 AXIAL
INITIAL [cu.\;o:. | START [0SG.CFSAT, END | CONSOLI- PRiNCIPALi STRESS STRAN A
scf (3 ng‘“‘cj OF  |AT START| OF DATION | STRESS | o, ~ o3 , FAILURE,
g/ce | g/ec T | TEST !oOF TEST!| TEST (hrs) | o3{psi) | (psi) | & (%
R | T L e 2 | /== oz
VRS ] oaer Uoge s | CARS R ‘L e SR Pore } oo o= -
SRR A0 S ' ,-"o.“. IR == = oA
CRIO WA i o] Dpe | men o ULy b o b =i 20
{ ! | | |
DEVIATOR STRESS (o, -o3), psi
0 2 2¢ e ) o) Z.- 7z R !
°\° ' :‘ e L. . + [
N " !
R e e
3 /6_______7_'___,___ .._*,__.*YI JPU U N N S Y .
2 T TSI T -\;: i en i,
5 [ e "“____L__"‘*f*————____)EK——/’} —= i -3
e LR g T = '—‘"\‘_".:Q._::;::.'ﬁ : -
2o - e musmerem— - —
—— S e I P ; e ——
= T T : : T T T
H-—] SHEAR PARAMETERS - — ; : e ——
0 LD deg ‘ e
r—1 tanp_ D e xl b ,—v‘:—*"-r“ 3
¢ 2D pst b e Tk i
PR S Y — A—-_..._*._;.:.‘_'_gf.'_._-t—_..._......_. [ e e 2

[ s e fer v ] e e

o e D R R TT R PR TR IR

nn
.:._;.:.‘Shz: C" T5v rSS A

R T R

S I T

SHEAR STRESS (t), psi
N

X g
/’.,_...._ -4 R - ——
-/—-—.—-.--Q b ...__._.;:;, P - Y o i " ——
) S " PP . ns [Je =
0 — > — = o .
0 70 zo' 20 E®) Ny &o ’o e ;
NORMAL STRESS (o), psi T !

REMARKS -/;557:@ e AT :.,‘,: b e




Fare SC5 352 v oo et ‘7
Rev 5693 LATIHATIIY MU L L .

-—

LT AR

—
! ‘..T:s:.;f U.S. DEPARTMENT of AGRICULTURE! COLIDACTION AND
—~—5

- H by -~ - - e nl ~y — -~ f\--n
TESTING RIPORTISOIL CONSERVATICN SENVICE|PENITRATICN 2ZE ;31‘_.\\“

’ PROJECT ane $74TE
: == . [
; f/-’////l"fﬂr)—A/Q”Q//’jrr c-2/ M[_Sf/):_z// '
FIELD SAMPLE AJ 7| Leearion i 225t c
/27 / Borrsme HrED : & 450 2.0 -5.0 .

GEOLOGIC CRIGN TESTED af ] APPROVED BY SATE i
SML-Linvcues !

CLASSIFICATION cu LL_ 31 A o) ! CURVE NO. Y
MAX. PARTICLE SIZE INCLUDED IN TEST < TD.(ASTM D-83¢) =

MINUS NO. 4 2.63° MCD.(ASTN D-1557;C
PLLUS NO. & OTHER TEST S (s

m
a
m
=
) &3

s
|

SPECIFIC GRAVITY (G,){

»
[t}
o
o

; —— - f~+-—-z:~;—h——g--—p e P S By
———p—— Eil desmed el Ratenll Slnasndil : h 4 R I RECEE - —
-—.—_il_—— —— ____‘__.; S SN ___4___.,_ b _._:,.._.-|___.,._.‘.__L_._4-r_..,_. e —e — - r:..s —_— E-._._.
4 —t ==} ' R it e e —— ————---——{——-—-——----f —_———— e e B R
2000 T i 1 1 " 7
; — (Y. -t..._._s...._,

PENETRATION RESISTANCE, psi

b vt — e '_._..___(._ e ——
T . '

—r—— ._-'-___f____ ___;-_.'.. — 0/' . e — ——

/- .
— L —— e ——

SR T T T T

DENSITY OF COMPACTED SOIL, pct

/‘?' /(

LATURS e = - -
.- (VRS PP AR - -
e - e ATTL T ATl ST A TRl e . R e & o — - - - T - - -

RIATSS

e e e g = e

- . . ——— - e s e e—— —

9000 sen s diare suee vers




————— e S o erse e ———— —

fev s-sy R IO AR
i - - -
] MATERIALS  1U.S. DEPARTMENT of AGRICUL ""'Rh.] CCLIPACTION AND
TESTING 2IPORTISOIL CONSIRVATION SERVICI|PENMNETIATION DISISTANC
PROVECT o ST2TE - . .
Welfimg dopre Mo oaloiw =C-2/ /Mrssowr:
FIELD SAMPLE NO. LCCATON ¢ sTota .
102,/ ey e L S+ 00 V20 - Z 0
GEOLCGIC RGN TESTED AT ’ APPROVED 3Y } cate
[ SML. LinCoe~ |
LASSIFICATION ¢ L 24 2_/tG .‘ CURVE NO. Z or &£
MAX. PARTICLE SiZE INCLUDED iN TeEST___ < Ll 37D (ASTM 0-895) &, LETRCD _ A
/ —
(6] {NHNUS NC. 4 2.63 {uoo(nsrm D-1557)7; METHCS
SPECIFIC GRAVITY (G :
' LpPLus no. 4 ;OTHER TEST = (SZZ REMARKS)
A
- 2800 \ " H 7 T
n ! T ~ — : S — -
o t v H ! r N N 1 N - RN
; - l Jf 1 i -\ T : : ; T T 'F ; -—.-._:——"“—-
: ul 2000 — - —
, e - e - — —
: < J -: + R @ —— .
T
i = . —
a’_ 1500 — -
] -———— ——
R :
& : i _ T/
: = 1000;
| = — — —
= = —— p——
= 30C
= ;
l o :
o T T [ Z
; a. ot Bl
' JL5TT : L -
l — ; +‘T’§T: MAK. Y, J0&O o
i 1
—1
/."D-l -
|
A
:
El

DENSITY OF COMPACTED SOIL, pct

! 8"“—}7‘79 J2TTTIHR /e T T227 Ty 25T 267 50

| REMARKS

- — . — -
Voo bt g se0s 100y




&

Form 338 332
Rev %-63%

e o — B

v o0

/,
cancstne g DL

"1 TA..‘\.' .“".

TESTING 33?03

AN - a4 A lnh el A A N TN
EPARTMENT of AGRICULT m_{ CHUPACTICN AND

Laasv Salas RGN I N DU G

PROJECT cna STATE

D
SONT o . ~ - TRINTD AT -’-—nf\' —y o~ T
| SCIL CONSZIRVATION SERVICZI PEINETILATION AZSIST!

’A/L///? ~ronr —/Vl-’lﬁa'//;:’an ol - Z/ /’7/35 s

FIELD SAMPLE NO.

/231

/] LocaTicn - 2E2Tm -

Borrsrm Cr 00 ¢ 6 r7s 2.0 ~3~

GEOLOGIC ORIGN

TESTED AT APPROVED BY 24TE
SML- Limveein

CLASSIFICATION

cL tL_39 e 18 ICURVE NO. 3 af

MAX. PARTICLE $iZE iINCLUDED IN TEST _ & ¥

SPECIFIC GRAVITY (G4) {

A

D-698) X, METHCD __A
MINUS NO. 4 2.65% MOD.(ASTHM D-1557); MZITHCO
he

2800

!
PLUS NO. 4 'OTHER TEST O (SEZZ REMAR:
1

v N 1 1] T T N " T
| v — + t—
1 ¥ }o— : ! 4 s——J—-—.L———g——L-— o e} 2 e pmemm e b § a——— . ~
I gt ) vt Swi St W 1 : o 'T-—, ! L__ S S P
H N i
in N I

S R I St A

2000

T ) Y

N .___.;-h_f__.,___r_-..

e el o e s e S S T EE

§ —— § : e e e s e g

t
n

il X - * £y T

e i e e T T

l 1
i * . ; '
B e e R R it it

eyt m et st e ==

1000

ST T

§00

PENETRATION RESISTANCE, psi

)
1

—_ e 1-_,._«_._- o —

L 1 . t H \ . | ] N

S A S SO SR = M T NAN Ty 104,25 -
i ,

4

/20— :
S SN S S RO PMATLIAL MG <
Y P S S S B S L O g NSO A
/S —— . S —
/ ; SN B O S N S S S
S B T T T T T T T T LTI T I
I?'+__+_: ._4\\ R '..__._!_.._‘i__%.__J___--_.J"_"_.__-- __.:--_ —_— e ———
/ S SA — S S O
———— et e e e e
R — , e ‘—*Cb/ —_———
S S R,

'
‘.__..—_ .___~__—4~._.._... — ——-
'

frm o s e o et e -

DENSITY OF COMPACTED SOIL, pct
~~
S
9

J' i " 7 N
f T . P O Uy A S

! [ - d- B O O . SO P

b | I, Y
,-—-——]I——-r«-—-f, B R i e R —_— i —

——— e r— s ot Vi e e e it S

o e U C\

——rts + e e e - om— —— et s . . o e o Ammes  amm e+ e am——— ———

F——— - — i . ————— —~— - ¢ st e — - — —— s
. I 7 H ' [ ' | A .

L L o T T T T T T T T T T T
f ..‘_4____..;--.,__“..,!__.-__.._..__"‘ i
)0 1L UF ST T TN Ty T EST S F T
SSVURD LI UTTLTL RIRIINY LT oouny I a
- R N i N I U T P .-
REMARKS

0000 104 11060t Seae inen

B




— "

Forrm 335 382 . R AN A
I E:-'n s?es oA Ty W5 ;-'_.~_(.~.__'_ )
H i
v = a . i fala ik AT AT -
z ..‘.“:R ‘,’.L ‘ b DE ?\:{ MeENT of A.-CUL LRE' \,U;-a. [‘1\. A aNsae [‘-:\' -
~e rwn ~r v y v— a-q-\ APTT A Sy Ay S, -‘-,q-—

i TESTING IEZPORT|SOIL CONSIRV .*mc.“ SERVICE| PENETRATICON RZIIISTANCE
! PROVECT cong 3TAT T, | i
g / . . | '
///f’/Ln 2T - A/.? 9.//4;,' i " 2/ /Mss ot H !
FIELD SAMPLE NO. : LOCATION - SEFTH . P !

192 2 l Borrow C+ 0o v 6+75 Lo-50

GEOLOGIC ORIG.N TESTED AT ' APPROVED BY OATE .

ML= LiNCuL | !

CLASSIFICATION ce tL_40 m__17 I CURVE NO. < oF ’

<
MAX. PARTICLE SIZE INCLUCED IN TEST < s 4 "1 STD.(ASTM D-698) F: METALD A .

[MINUS NO. 4 z2.67 | MCD.(ASTM D-1557); METHCO
{ PLUS NO. 4 loTHER TEST O (sEe Rzmarss) ,

. SPECIFIC GRAVITY (G)

- 2300 T
"o
A—s T
a Tt 1 | —
3 . ‘ ; . fO A S G A,
S 2000 7 : - L
< s
= b — -
+ ——
) %] . S
2 1300 o ——m—— - — ,
14 w : i T D
2 : , q
> 1000 -
Q [ : R
= , — . ———
< H . — .
g 500! - -
"] 4 e
g_-' o B S S et St Sty SRS A DA A SRS AT A Sy SN T

- —
/

S em—

JR U SRS SUSUY TS J S SN SN SO
. i

DENSITY OF COMPACTED SOIL, pct

L) . __.'_A_ R
: O T LT i T
e et T SPDPUCIESS U U
;.___‘;___ —_— P e .--_l-.~—._m}~ - —— e m—— C e - —————
P é.;_,:‘_;__jj Sy s ‘:_‘ T:‘:.‘.“::.‘ ,_‘:k_'.‘. T T T T
e bt . . — . - ._... .+ a————— - — - - . — — e — - -
& v /4 T T RLU TR T e, S T 50 j
TOOSTUNT LhUTTINN, SIhOINT nE o oo o ;

RTLARKS

0o ian, aiaie 0eew one




(78] ‘/w T e - - _ ~- e —_
C.M ﬁ ..~ . - e ———— -
ol 8 | — T
ﬂU~ = M ) - ) — e B )
rlagtf S — e
v Q) S S
- .D‘l Tt T ——
g . L B o .
L I T —— S
b 8 S— NI e ul.\l.l OIS TN | T
i ¢/ - {.
ST L e 7> e Y = ﬂjl\ hiogal 7
m RELZ, VIR IS T TITE N7 ool ey QL) G
e jac] B i s it i AT RS LS X LT | T
sl Yl , ..NQ« B s o e \J\q&\o T Gary TITT7E
o d A} Ry h\\mmu\ +-L. YT TelC S N»lﬂ\Vb \Q i ﬁ ‘\:.Q QQ\\\.’ Ay
Sl 3| MR A SO T T OFE 77, 07 =TI | T
N N 45 oo/ = DA, )
- U — L @ 7 nh&\/ \x&\ l\al\“
Swu. w @“ 277 T e \.\w O A7 S - O I D
...v .f- ' L 'y . ——— - . . a e —
. . — el
EEI RN ~ \t: SN \\\ T
=33 - N Casi Q\Sna&\ s
ANTE (T e~ o0 A0 2 G G TETTITNTAT i
=2 9,~ o//m VA \ Q\ — \J\\NQh\'v D IPT™ v — \\ A\\\\Jnv! %N.Jtl \\ KA
S8 IR 05 Sy e U™ — =
m n N .Avucd. L C; l.lsn\l\\\ \\«N\U \NI\ M.\v ”
oz || u|z LT YR e Ve —
<Q | W = I R .\\Q\.\m .
e mv.a... ~N Tk G \\\\W\.\. Y70 L7 ﬁ«Q\\\J\VﬂI e S\»~M§ 29078
S | f ; 7y
2 B2 oS raEs :Q\.\«\v [T T
G nVn N SNO1LIONOD _
= T\w A/u . ) Rt T D
ARIKIIE . .
=o < 3
m (& 5« C _ AU
=1 R - ®©
S > .
M m A C — I D LS e \ QNM\I\ I@
] \ Iy SO TN 1% L —— 2 Z
W >3 BN ool OLr ea\geecliEae 7 F\l.U.-U.ﬂ,s wif w Vi@
n o Q| GZo oﬁw oL y i SN0/ 896|” T \E2D, \.w, =4 |l|@“
— (=9} 13RS ) c.u T n\\ < V \0 n&Q 0 G —— O.mﬁ4 ,V-\ T
2 e Rt Reedi I S i/ il KL ) ]
£Z == uﬁ mrw fem gt .Q.ﬂ\ C2t Q.,\\,.\. v \”\. W.M..\. ) | (341 | oy SIVINILYW 40 3SN ONY 324N0S ;
~ f23 rn oS <7> -~ heunbiuduhal At B (» P4 -Vt
Ws m V‘. w./m .w ﬂ Py \u.\ , »“MW { —“n. o voy { ”v ! qns2 h 18 WL -1SSVY12
HES> N I viva W$is3a 931400V
HIER“E eI STILEL]
u.ﬂ [l 3




P T T

—4

-

e e e e et e Ao e, s+ e,
v S
et s et any e e e o o = s e .
— e i e — — —— e
! ; ®
'
‘
e = o e — . ———— o i . vt e i s e
e e o mae e " e — artrem 8 o = o e - o e

—_— - S
! t
- — —— ———
.
o+ — —— — ———— - —

————— b e — = PR, ,_,_.._,__..._.._......\ - —

SOV TS TG A

¢

,-_s._—————..—-—-—_—.—-“_._—.__.—_«_.—-—*

e ot =t = — ==

i S o e i oty s e . st At .} . e it
.
’ H
N .
+ . N
- ot - ——— A -
i

!
e —
,
: P
— —— = y
: \
; . vy
' . l ‘
—_ : !
' i H ¢ :
. 1l ' ' ‘
——— —J——l———‘ ! .
.
1]
A T
e et o e s e i et X
I i
UL S A SN S U S P

1
— —_—
. . ' R t ! ' ' : i
— ' ! P !
h . i
! . .
) . !
et e p— ——
s v
; . ; "
. ' '
-

e —— s — e —— At o s S o ) S (o s e
B

v - e e e @ i et Dt | | i, s it e 2t & 2

t H ‘ .

— S ——.  ——— - S —— e o— . —— - o
1

ey e o e e vt e St ettt it s e

. '

b+ cvm et con v o e an w—.————va fm , cwA o e

. i
e mem m cmee e o i e dmme it —me . memdmen b e e e s s -
f

__'. . I - . LIELL /s = P LA
. . I e /-//o«(.ur/
e e e et i M.

—_— e
I T N S
e e

i 37 o
gy ef Sralr

5.._-,/'9;4 o S Lr8S

Loz

L0000 "'C 2/

P e
Ty,

‘

Scdie LorghE - o

reel




POITA DL J-I/UN
Sheet 1of __3 UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
10-5%

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

GENERAL

state His30uri countyLafarettio ; s, SW 5 s 20  SCN . 2N  Wate negticllington-Napolecn

Subwatershed. Fund class@;o‘j;z_]:Q__ Site number.g:.gL_. Site group __._I_.._ Structure class b

(FP-2, WP-1, etc.) )
Investigated by Bl Equipment used — Mobila 3-N1) , Date __6=16~-06
{signature and title) (Type, size, make, mode!, etc.)

SITE DATA

Stabilization, Sediment,
Orainage sres size o562 sq. mi, 333 _acres. Type of structure DI 2L"RC _  pupose Dotenticn, FWR

Direction of valiey trend (downstream) _XN —s Maximum height of fill 35.3 feet. Length of fill 41495 feet.

Estimated volume of compacted fill required 20,500 yards

STORAGE ALLOCATION

Yolume (ac. ft.) . Surlace Area (acres) Depth at Dam (feet)
Sediment 150 X 16,5 29,5
Floodwater h3-g 20.0 32 .3

SURFACE GEOLOGY AND PHYSIOGRAPHY

Physiographic description oo River Loess HAlls topography Rolling Attitude of beds: Dip === Strike_ ===
Steepness of sbutments: Left__ 2 percent; Right ______ LS_ percent. Width of floodplain at centeriine of dam 0 feet
General geology of site: _The 3ite is lccated in the Missouri River loess hills in rolling to
stronzly rolling topozraphy. The underlying bedrock is the Upger Desmoinesian Seracs

of the Pennaylvanian System and i3 characterized as cyclic deposits predominately
-limestone and shala,.
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10-39 DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

reatureCenterline of Dam, Principal Spilluay, Borrow Areca

(Centerline of Dam, Principal Spillway, Emergency Spiliway, the Stream Channe!, investigations for Drainage of Structure, Borrow Ares, Reservorr Basin, etc.)

DRILLING PROGRAM

Number of Samples Taken

Equipment Used Number of Holes Undisturbed Disturbed
Exploration Sampling (state type) Large Smalt
FA 4* ‘ 6 3 4 L.Bag
Sp.T k 19 Jar
Tube 3" . L __bL Shelby
Total 6 8 h h 19
i SUMMARY OF FINDINGS
(incliude only factual dataj
l The abutments are deep loess classified CL Selow the developed soil prefile. In
test hole # 2 the loess was 30 feet deep and underlain with material classificd as
l a stiff CH. The central section of the foundation adjacent to the channel is described as
alluvium or & modified loess and is underilain with sand classified SP and SW at depths of

35 to L0 feot. The thickness or the sandy material ranges from 3 to 6 foct, Lens of
material classified Sif occurs in test holes § and 30l. The weakest material in the founaa-
tion 1s tho alluxvium wihich had a blow count ¢f 2 froa 1S to 16 fcet in test hole # 301,

The foundation of the principal spilluay is the alluvial material which had blow counts
~¥anging from 2 to 5. Ihe alluvium is underlain with a stiif ML cescrioed as an organic

silt, SP or SW matecrial was found at depth in all test holes cn the centerline of the
principal spilluay. In tecst hole # 3.4, tho SP was underlain with stiff clay classified
CH. The emcrgency spilliay cuts are shallow and will be in the loess soil. The Jully at
the centerline is active and cuttins into undisturved material., There is sufficient
borrow available within 700 feet of the centerline of the f£ill,

T



rF

1

Form_SCS.37 GIVA-ID
. of
For 1n-Service Use Dnily

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

Wollington-
State Missouri Caunty Lafayette WatersneghiapQleon Subwatershed

Sits numbaer c-21 Site group ._._I__._.____ Structure class D ____ investigated by ___._MQTM F el Dat: _B=16=56
(signature and tlle)

INTERPRETATIONS AND CONCLUSIONS

1059

The abutments are deep loess and present no gcologic problems. The loess belows the
developed s0il profile has sufficient clay content to be classiried (lew) CL. The
material in the central part of the foundation , uescribed as alluvium, betwecen approxizate
centerline stationsa L+U0 and 5+50, is variactle in texture ana suirength. The weakest
material in test hole # 301 had a blow count of 2 and is intcrpreted to extend benzath
the chamel and to apvroxizate centerline station 5+C0. The underlying material describped
as stiff organic silt extends to approximately the sause digstance. Tnc allnvium in test
hole # L to tho rizht of the channel had blew ceants of 6 in tha upper part ana rangcd
fren 11 to 20 in the lower part. The foundation of tihe principal spilluway is the soft
to medium alluviun which extends to a depih of about 15 feetve This is underlain with a i
medium ML and tie orranic silts. The SR SP and SW material occurred consistently in all
test holes throush the alluvium apd at o relativeiy unifora elevation. The SP material
in test hole # 304 was underlain with a stiff clay and is assumed to underlie the sand
encountered in the other test holes. Undisturbed samples of the dirferent materials were
taken in test hole # 30L.

The channel is active at the centerlina and to a § foot overfall appro:xdimately 50
feet upstream and has cut to undisturved material. Above the cverfall the channel
averazes 2 feet ideap deep and 30 feet wide and has aporoximately 3 feet of soft silt and
debris in the bottom, Tho overfall is active and could move through the foundation arca
before construction time. JSince emergency spilluay cuis are shallow and in a loess soil,

4% was not necessary to drill or sample.

Borrow arealul is a loess soil and will be the best source of natorial for the core.
Area 102 is hizh bottom or terrace alluviun and classified CL. iderrow area 1Ol is
modern alluviua classified ML and was soft and wot below 6 feet. Estimated amwunts of
borrow avallables

Hole No. Cu/vds Topsoil Cu/yds Cempacted Fill
101 6000

102 1250 7500

103 -~ 6000

Energency Spillunay 1250 1250
Total 8500 Wy, 750 H




- APPENDIX D
HYDROLOGIC COMPUTATIONS




Note: Reproductions of Sheets 1 through 3 of 3 included in Appendix
D are the best possible from copy furnished by Soil Conservation
Service. Unreadable portions on the reproduced sheets are also
unreadable on sheets from which the copies were made.
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HYDROLOGIC COMPUTATIONS

The Mockes dimensionless standard curvalinear unit hydrograph and
the SCS TR-20 program were used to develop the inflow hydrographs
(see Plate D1). The inflow hydrograph for the 100-year flood was
also generated by the consultant using the TR-20 program.

a. Six~hour, twelve-hour, and twenty-four hour 100-year rainfall
for the dam location was taken from NOAA Technical Paper 40.
The 24-hour probable maximum precipitation was taken from the
curves of Hydrometeorological Report No. 33 and current Corps
of Engineers and St. Louis District policy and guidance for
hydraulics and hydrology.

b. Drainage area = 0.52 square mile; 333 acres (SCS).
c. Time of concentration of runoff = 20 minutes (SCS).

d. The antecedent storm conditions were heavy rainfall and low
temperatures which occurred on the previous 5 days (SCS
AMCIII). The initial pool elevation was assumed at the crest
of the principal spillway.

e. The total 24-hour storm duration losses for the 100-year
storm were 1.77 inches. The total losses for the 24-hour
duration 1/2 PMF storm were 1.96 inches. The total losses
for the PMF storm were 2.05 inches. These data were based on
use of soils group B; pasture/range and row crop weighted to
produce SCS input runoff curve No. 70 from SCS AMCII converted
by TR-20 to computed curve No. 85 SCS AMCIII.

f. Average soil loss rates = 0.05 inch per hour approximately.

The drop inlet and conduit discharge ratings were developed using
standard formulas and criteria from SCS publication design manual
EWP-5 taken from Corps of Engineers publication, “Hydraulic Char-
acteristics of Reservoir Qutlet Works". The emergency spillway
rating was developed using the SCS emergency spillway computer
program "RESIN"; the results compared closely with data shown on
the SCS as-built plans. The flows over the 7Em crest were based
on the broad-crested weir equation Q = CLH 372 where H is the
head on the dam crest; the coefficient C, which varies with head,
was taken from the USGS publication "TWRI, Booi. 3, Chapter 5,
Measurement of Peak Discharge at Dams by Indirect Methods" (C valued
varies from 2.52 to 3.00). Sample calculations are attached.

Floods were routed through the reservoir using the TR-20 program to
determine the capabilities of the spillways and dam embankment crest.
The unit hydrograph computation duration interval is computed as 0.177C
by the TR-20 computer program. Copies of the input-output data

from the TR-20 program used to develop the hydrographs for the PMF,

0.5 PMF, and 100-year flood are attached. The storm rainfall patterns,

inflow hydrographs and routed outflow hydrographs are shown on Plate DOIl.
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